with the following history. About mid-February he first began to feel generally out of sorts and over the space of a few days developed a dry, irritating cough which kept him awake at night, a dull pain over the pracordium, nausea, weakness, and slight breathlessness on exertion. These symptoms persisted until his admission.
The m6st arresting physical sign was a loud rub audible over the ' . rnd whole pericardium but most marked at the base.
The cardiogram showed low voltage curves with inversion of T in leads I, II, IVR, and IVF ( Fig. 1 ) and X-ray showed the typical shadow --=---of a large pericardial effusion (m.t.d. 17 cm.; see Fig. 2 ). The sedimentation rate (Westergren) was 60 mm. in one hour.
Progress. Except for a period of two months in September and
October when he rested at home, he remained under observation in hospital until his death on December 9. The progress of the disease appeared to fall into three clinical phases. Phiase 3. The diminution in size of the area of cardiac dullness with increasing, irregularity of outline by X-rays suggested progressive thickening of the pericardium (Fig. 4) . In November, steady deterioration began. The pulse rate gradually rose from an average of 80, the blood pressure steadily fell from an average of 110/85, the pulse pressure also fell, and the venous congestion again became more marked and pulsus paradoxus very pronounced. Congestive failure with gross cedema
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group.bmj.com on August 15, 2017 -Published by http://heart.bmj.com/ Downloaded from TUBERCULOUS PERICARDITIS gradually supervened and he died on December 9. During the last two months the sedimentation rate was below 6 mm. Th-cardiogram at the end of October showed still lower voltage curves with T III also inverted and the P-R interval, which had been previously normal, prolonged to 0-24 sec. (Fig. 5) .
The leucocyte count (27/5/43) was 9,800 cells per c.mm. The differential count was normal. Pericardial fluid. This was yellowish and slightly opalescent with a fine feathery clot. A few small lymphocytes and some fibrin were present but no red cells. Cultures were sterile. A guinea-pig inoculated on April 28 appeared to remain well until October but died on October 8. The cause of death was very extensive, rather hyperplastic tubercle involving glands, liver, spleen, and lungs. Tubercle bacilli were found in stained films. A Mantoux test (1/11/43; human, 1 : 10,000) was positive.
Treatment. 300 c.c. of fluid wvere aspirated slowly from the pericardium on April 27. This did not appear to have any beneficial effect on either the general or local condition, nor did it cause any change immediate or remote on the very low blood pressure. The general condition was worse during the succeeding few days, and for this reason it was not repeated. Suzman (1943) noted the absence of any effect on the blood pressure in a similar case.
During the first attack of congestive failure, ammonium chloride, 30 grains, followed by mersalyl, 1 c.c. and later 2 c.c. intramuscularly, were given with only moderate response. The fourth injection was followed in three minutes by severe collapse in which the patient nearly died, after which its use was abandoned. Digoxin was given at various times, but only appeared to have a beneficial effect during the first attack of congestive failure. Aspiration of the pleural effusion caused marked and sustained improvement.
CLINICAL COMMENT The diagnosis of tuberculous pericarditis was made in the early stages on the clinical findings, but was only confirmed by guinea-pig inoculation; it is noteworthy that the guineapig appeared to maintain health for five months after the inoculation, an unusually long period. Constitutional symptoms in the patient were notably slight throughout the illness. The temperature settled during, the first six weeks and did not rise again, the appetite remained fairly good, and there was no abnormal sweating. After the first few weeks the sedimentation rate was never higher than 12 mm. in one hour. Apart from the two attacks of congestive failure, symptoms were very slight. During the second phase there was considerable improvement with a rise of blood pressure and diminution of venous congestion, and for about three months there did not appear to be any deterioration. Reviewing the whole course of the disease, it seems probable that this apparent improvement was illusory and occurred because the relief afforded by the absorption of excessive pericardial fluid had not yet been offset by the gradual thickening of the visceral pericardium with its progressive hampering effect on the action of the heart. As this process became more advanced, terminal failure gradually set in.
POST-MORTEM EXAMINATION
A deeply cyanosed well-developed young man with cedema and engorgement of veins in neck and elsewhere. Great excess (740 c.c.) of cloudy greenish-lemon fluid in much enlarged pericardial sac, which has a thick deposit of gelatinous yellowish fibrin on its-inner surface, particularly over the right auricle and on the adjacent parietal pericardium (Fig. 6) . Pericardium everywhere greatly thickened (0-2-0-3 cm. thick) and tough, grey to pinkish-grey in colour where it is neither covered by fibrinous exudate nor beset with greyish-white granulomatous plaques of which there are many. No adhesions between parietal and visceral pericardium except slightly at base. No constriction, not even of slight degree, of superior or inferior vena cavw nor of the main pulmonary vessels. Rather small heart, its ventricles almost empty and its auricles containing less than 50 c.c. blood and clot in all. Myocardium brown or brownish-red and apparently normal (right ventricle 0-6-0-7 cm. thick, left ventricle 15 cm. thick). Heart valves normal. Conspicuous hypertrophy of the wall of the inferior vena cava, which immediately below the liver appears about twice as thick as normal and is sufficiently rigid to prevent the collapse of the vessel after it has been opened. Only slight TUBERCULOUS PERICARDITIS cardium). Typical granulomatous tuberculosis with abundant giant cells but no caseation. Inferior vena cava. Conspicuous thickening of wall. Mesenteric lymph gland. Very wide but almost empty sinuses and atrophy of lymphoid tissue; no tuberculosis.
The changes in the other organs were those of chronic venous congestion. Bacteriological. By guinea-pig inoculation with pericardial fluid tubercle bacilli of eugonic human type were demonstrated.
THE MECHANISM OF IMPAIRMENT OF CARDIAC FUNCTION During the necropsy a somewhat crude attempt was made to determine whether the pericardial effusion itself at the time of death was likely to have caused any serious impairment of cardiac function.
Presumably such impairment would be mainly due to limitation of the intake of blood into the auricles during diastole. If V(e)=the volume of the effusion, V(b)= the total volume of blood that enters and is expelled from the heart at each beat, and V(h)=the volume of the substance of the heart itself, then impairment of cardiac function due to an effusion will not be expected unless V(e)+V(b)+V(h) is sufficiently great to stretch the parietal pericardium so that before the end of diastole the pressure inside the pericardium (and hence in the auricles) becomes equal to that in the vene cave. V(b) will then be reduced and the function of the heart impaired. We attempted at necropsy to discover whether this critical volume had been attained by measuring the relationship between known increases in the total volume of the pericardial contents and the intra-pericardial pressure.
When the thorax and abdomen had been opened, and before any further dissection, the superior and inferior vene cava were ligatured immediately above and below the intact pericardium. This was done in order to prevent alterations in the volume of the pericardial contents due to blood being squeezed out of the heart during the -subsequent manipulations. Strictly, in comparing these measurements, allowance should be made for the volume of blood and clot present in the chambers of each heart, but it was not found possible to measure this volume accurately without spoiling the heart as a museum specimen, and this we were loath to do. However, the volume of the contents was relatively small (less than 50 c.c.) in each of the hearts and there was no great inequality in the amounts.
These results suggest that an effective venous pressure of 10 cm. water should have enabled the heart to deal with at least 140 c.c. blood at each beat if its action were hampered only by the mechanical effects of the effusion. The average systolic output of normal adults at rest
